In the high bit rate fiber transmission systems, isolators are applied to stabilize the laser diodes by protecting them from unwanted light reflections running back on the line. Compact isolator is available in the bulk forms1) but the waveguide optical isolator, which is expected to be compatible with integrated optics and less expensive, has not been developed well. The operation of the waveguide optical isolator is based on the Faraday effect exhibited by the magneto-optical materials.
In the present optical networks, oxide crystals of yttrium iron garnet (YIG) such as Y3Fe5O12, and (GdBi)3Fe5O12, are used as magneto-optical materials for the optical bulk isolators. Waveguide optical isolators based on these films have been already reported2)-4). Because most of the active optical elements are grown on the GaAs or InP substrates, it is desirable to integrate monolithically all these optical circuits on the same substrate. However, because the growth of these oxide crystals on semiconductor substrate is impossible, alternative magneto-optical materials are highly desired for the future semiconductor optoelectronics devices. In this paper we report another promising magnetooptical material of Cd1-xMnxTe, known as diluted magnetic semiconductor (DMS). In DMS, OF exponentially increases when the optical wavelength approaches the band gap11) -12). On the other hand, the absolute value of M can be reduce in a waveguide with graded-index clad layers. Recently, we have succeeded to increase the mode conversion efficiency up to 98% + 2% by using a Cd1-xMnxTe core layer sandwiched by two graded-index Cd1-xMnxTe layers13) -14). As shown in this work, this enhancement was due to the decrease of the absolute value of M. In order to clarify the mechanism of the reduction of the phase mismatch, magneto-optical waveguide mode conversion in the Cd1-xMnxTe waveguide was investigated as a function of the graded-index layer thickness. We also report the low optical propagation loss, high magneto-optical figure-of-merit and an isolation effect of the Cd1-xMnxTe waveguide. Waveguide core layer was grown by choosing the band gap for 685 nm which is the limit of our excitation source of the laser beam. As shown in Fig. 1 , the refractive index (n) of the core layer is high. Therefore, light is confined in the core layer as indicated by the arrows. Difference between refractive indices of the core and clad layers induces the phase mismatch of , and reduce the conversion efficiency (Eq. 1). Since smaller step difference of the refractive index between the core and graded layers is expected to reduce the phase mismatch and increase the mode conversion efficiency, we used the graded layers. With increasing the thickness of the graded-index layer, the phase mismatch decreases and mode conversion efficiency increases. The increase of the mode conversion efficiency is due to the strong reduction of the phase mismatch.
The phase mismatch was reduced by 10 times for the waveguide with thicker graded layer as compared to a waveguide without graded layer. 
